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Abstract of JP2002012665 

PROBLEM TO BE SOLVED: To provide a 
photosensitive resin precursor which can be 
developed with an all<ali, has a wide 
development margin and excellent exposure 
and resolution characteristics such as 
excellent resolution and excellent aspect ratio, 
and exhibits excellent composition storage 

stability, and to provide uses thereof. H H 

SOLUTION: This photosensitive / I ' \ 

polybenzoxazole precursor resin obtained by R|-C--N^^R^«N-V 
reacting a part of the hydroxyl groups of a O O OH 

hydroxypolyamide of the general formula (1) 

with an isocyanate compound of the general v { 1 ) 

formula (2). 
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5 N, N' -;!:?/Ud<— 
^Pi^'^f S:rv-;u, 2-xh=ari'- 1 -X h^f 

y>-. v'jL'^IgN, N' - 

MIxf-zl^TSy, N-p<f-/P^;P7:r 'Jy, 4-N, 

^/ursy, 1. 4-v=ri?'t'i'^o c 2. 2. 2D^ 

^^y. 1, S-i^'T-rtV^'a C5. 4. Oj-7- 

[0046]$ <^tC{4, A 5 K-fbffiSrS^^i^M^t^^g^iP^r 
S:|nimtSn;e. ^ vl i: tc J: -5 T tf^flsSrigS-tir-rtc: @ 

ifi-^lznt L<. mx.it. N - ^ ^/l^ - 2 - n U F 

y. N. N-v=;><f-;PT-feFT5 h\ N, N->'';<f-;U 

S1£?§SU2i^[-{::-^6<Pg-il}i^T'ifel.^- h x^x 

m. mt>i<.mmtLxmx.ii. r-^hy. ^^-yux^yu 

PKxf-yp. KK7>;u. i^i'!7K>''xf- 

:;'''Jrj-;P>'';<f-;i^x— r;i^^ ■fh7tHa77>, i^' 
^ua^rJ'y, 1, 2-i^'^anx:J'y. 1. 4-i''^ 



^=^f^fy, ^r:?^, ^y-ify. h^wxy. ^i^uym 

[0047] ^L^cbKa^^-d^'JrSH^TKXti^ 

mntzm\i^ ^>ns^3fett;t? u '<:yx^ -y-v-zi^migftc 

Ya^i^iitvTSiY^hd -^mmmiznmm l , t 
m-m^ ( 2 ) x'm^ixi>^mi-mm^^'ttsA y >- 

[0048] 

0=C=N-(CHz-)m-0— c— <j:=c( 
O Ra 

... (2) 

[0049] [5(:4', Rsiipkmws^iij^-i/xtf^iim 
mmi-scosifsnmmxhK). ra. Rs^t^tt^'tm 
i.iZ7m!M.Tii xt/xt tiummm. i - s (Ti^shmmx- 
h?>, mii2^io<r>me.Th^l 
[0050] -m.^ ( 2 ) xm^ti^T^mm^mt^^t: 

^tsAV'^Ti—Ht'^ktLXii.mtiS. 2-AV 

u-h. 5 — f yi^T-^-^'<y^;^r? u 1/— s 
-•^y^-ri— h^^^x/i^Ti^uL— 8-^yi^r 
-^-h:t;5'f-yi^r^".)i— 1 o--f yv-r-^-hT 

T^'Ub—h. 2--f yi^T^-^x^;^^:^'^?'J^'- 
^. 3-^ y>'T^-hTob;l^^^t5'U^-h. 4- 

yi^r^-h:/^ywpt^^u^-h. s-^fys^r-?- 

^'^Ul^-h, 8--1' y^-T-^-— h^iJ'-^/P^^' 
^"JU— 1 0--^ yv'T-^-hxi^yk.X Dl^- 

i8->f yv'r-^-^:t^:^Ti^;^^:^'^u^- 
h. 2— f y>'T■:^-^x^;^^'o^:*.-^. 3->fy 

i^T-^-- ^T^e;^^?ah;^-^. 4-AViyTi—h 
7'f-;U:7nh;t— 5--^yi^T-^ — h'^y^/U^'a 

i}mfi>1xhif. L < {4 2 - >f y v-r^- hx^^W 

[005 1] HK^ ( 1) -Casnst HQ^i^^'JT 
5 Ki:-^^ ( 2 ) T-«$ns^«S?axaiS-^S-t-tf>f 

yi^T-^-^'^l:-^!^^os:^E{4, ii^. o~i oo-c, n 
^L< {4 20-70 -coiast-^T^pix , ^(r>Km<^ti-^ 

{4t Ha^i/;KUr5 ^'4'^0:^7J<®?S<^^:;^iaic*^ 
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1, 4->''ryt'i^i7n (2, 2, 2, ) 
[00 52] ^(7)J:d^j:R&l,zm^^^^mmmt LX 

it. -i v'yT^— vmz-m^m-^-m.-^ ( i ) -cas 

-«itc»it<. mUi. N-;'<^;t^-2-b°a>J H 
N, N->'';^f-yPr-trhT5 h\ N, N-i^'^f-;!^ 

yyf-yp^fy. i^^'n^^sf^fyy, 

3-/t'S;*^f-;Ux— x/W, i/x^l^yi/ij n— /US/^f- 

1, 2-y:?c7nx^y, 1, 4 -j^'^ooT'^y, 9 
an'^y-fe'y, o -i/:5'aD<y-fe'y, 'x^lfy, ^^7° 
'<.y-t:y. h;wxy, ^v-py^i,j^ffl-r^.ii: 

[00 53] i«ORJSE±B)c!|^{±. -eco* ^fflfi!c!}?!)t::et-r 
CI i: ii^X% htK i&mz.V^ tTTKXti^ r?' y-;P^c7) 

(3) T«$ix^*i0jlLm{4^q&i-SiS3tttd^'J'^y 

[00 54] 
[^1:2 21 

H H 
(— C-Rr-C-N-Ry-N— )„ 

• (3) 

[00 55] [^4'Rl{i:2ffi<:0^#]B^S. R2{±4tf 

n{42~l 5 0<7)gia:t:'*l.. R 
6. R7ii*Sl^^. iDJ;r//*Ac{i:Tie-«5'J (4) 

ft 9. R6, R7{4'?-ixmi5]--CS>oTt>, S^oT 
V^TtJ:<, R6+R7= 1 00^;U%i: L3tJ^. R 



6+R7c7)at,^-^< i; t, 1 0^;l-%ULh, 50^:;W% 
lilT*^-^^ (4) X^hhio'^tx.h^-fm-W^-^^:^ 

[0056] iS3t^O^A^*^' 1 0 ^/U%WT-C'{i:, ^ 

^ t < ^ 0 . iif i U< =5rv%. ,'S7ta^7)«A^*^5 

[00 57] 
[•(1:2 3 ] 

— c— N— «:h2- V-o— c— c= c 

II „ , N 

O O Rj 

... (4) 

[00 58] [je^J, R3(±7kSJS^tJil//i-^v:«^ 

^mi~3c7))l&J»liS-C-ft>). R4, R5{i:-?-iiWife 

it^^M^^i! i 15/ ± tL\t^m. 1 - 3 (r>mmm: 

m{42~l OcOfiitfft-S.] 
[0059] 2|5:^BScoS3^ffifllM^!i%^II^-r-i>l^t: 
fflV^^il^3tfi-^Mt^^Ji: LTJ4. ^Ji-tf, (a)'^yr 

7iyy, o-KyV'f yi-gcJ.S^^^/i^, 4-^yyM;i' 
-4'-;<^;i^i^'7xx;i.^hy, v'^y h y. 7;^ 
^ y y^ t'co'^.yy 7x7 yi^^#:, (b) 2, 2" ->>x h 

^v'T-feh7xyy. 2-t Kn=^i^-2-;><^;PrDb5f 
7xyy. l-h Ha^i^>':?n^^>';U7x— 
^:i:'c^T-irh7xyyi^^fls, (Of-^i-dfHfyhy. 2- 
p<^;u^^^^;-yhy, 2— f y7°ab;u^:=j-^-»fyh 
y, i/x^;!^^:^^-*^ y hy5ti:<7)^::t^-t?-y hyf^^ 
((D'^yv'VP, '<.y>'';u>''.x^;u^^-;u, ^yv-' 
;t^)8-^ h#j^x^;Wr-fe^-yl''5:4:«0<y>'VH^ 

[0060] (eXy-/-< y, 'syy-f yp<f-;ux— r 
;l-^i:CO'<yy^ yiS^f*:. (f)l-7xx;u-i,2-r:5'y 
j^'^y-2- (o-^h:Jfi^;^/l"-K-/i') Jf^v-A. i-7x 
-;l'-1.2-7° D>'N°yi^':^y-2- {o-:<V^l^i]lVif^- 
}V) :t=^i^A, l-7x— ;U-l,2-7°ayN°y>-':^y-2- (o 
-:s.V^i^ij)\'i<t^~)V) :t=^i^^s l-7x^;U-1.2-7'0 
>'ty>'':ty-2- ( o-^yy-f ;U) :^^i^h.. l,3-i^'7x 
-/i-ymN-y h U ;ty-2- ( o-x v-;?;?;!^*:— ;W) 

v-A . 1- 7 X x;P-3-X h :3f S/-7°n>'\°y Y^)^ V-2 

imtzfifz-yxit. m'mx■t2mv^±.<^M■^mx'i:,^}^t 
[0061 ] ^mLfz^'^mihmco'i'X'ii. ^mmco 

*T-( f )i05r=^ri^A»*iJ: 0»S LV^, 
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2 0 0 2 - 1 ^ai 



[0062] *^BH<7)^7^®flifflfiJlti^iraM-r-5>ISl:: 

( l^y U 3 (7)^2 — 2 0) , .it'jx 
;l^a^vh<?)^2 — 2 0) . TtiV (1.2-rntfL/>'^^U 

3— /I') v-'r^up-h. tKU {i,2-rv3\L'uy^v^ 

K , x^ y y 3 — yl^j/:/ y i;*/WX— f/U-^ 

y/mf+jtfBii. ^^y-feo— ypi/ij'y ^-s^^^px— f/i'-r 

CHj 

H2C=C— C— O— CHzCHj— NH- 

o 



;u-r^ y^w^tJDl?!), t'x7xy-;^A>^:5^y i^i/yw 
[0063] ioi d ^^t&*]z:fiSg^lr^r-r-i.i^i^ra 

^^mt LXi±. TMi^ ( 8 ) , ( 9 ) (Dit^iimt 

{i. 2ai;uio?i^!H!)T't>*»^^3^»r\ 

[0064] 
Ut2 4] 

H2C=C— C— (— OC^CHi— X— 0-C-C=Cli2 
O O 

••- (8) 

[0065] [ R 1 1 it^miK^RX/Xtfcti^^fm 

xh 0 , st^'kji 1 ~ 1 4cr>^X'$>hl 

[00 66 1 

[^1:2 5] 



I 

-C-NH-CHiCHj— 0-C-C=CH2 
II II 

o o 

... (9) 



[0067] :iti(:><o^mir.m^'^^^'th^^^m. 

y-7- 1 0 0**S|5t)i?ttT 1-1 0 0S4gPfflV-'-C?f 

m^'ttxmm^i>zttimtL\\ zcr,m/}\ imm^ 
X) comm^^tmTLxm-^mmtimi^^j:^^ * 

-fnyh'y, £/;><f-7l'X;W4^^v-h\ 'N.^-y-;^^;!^;^ 

x;^;^r5h^ tryi^'y, r-y'^^yi^hy. ^-'x^ 
U y 3— ;W=e / >^ f-zt'X— x/u. j/'x^ U- y-j?-" y n 

MT't 2aaiiiO?l-&!tl5-C-t*^S;b^v^, 

[0068] *%BBco^^ffliii«B)c!i?!ii:J4, mmizm 
4. 4' -fx (i;=x^;i^r§y) ^yYy3./y. 2.5 

-fx (4'-vxf-;UT5y<yi^'yv-'>') >-^'n'<y;? 

yy. 2,6-fx <4'-i''xf-;ursy'<.>'>''y-r>') 



^'u'N.^-y-yy, 2.6-fx w-i^^'f-ivr^y^yi^ 
Vy'y) -A-^^i-fW^^xi^^^yy. 2,6-fx (4'->'' 
xf-^ursy^yi/y^y) -4-yf-;Pi^^'a'N.#-9-y 

4.4'-fX {-J>i^)VT^y) :^)Voy^ 4, 4' -fx 
(i/'X^/UTSy) ;!5f;l^3y. 2- (4'-i^'yf-;l'T5y 

>'V-:^5yxW>':J^y>'> 2- (4'->;'^f-7P-r5>"<. 

y-j')^y-{yyyy. 2- (p-4'-i/y^;PT5yf 7 

-A:.yy>Ty"-;l^, 1,3-fX {^--Jyt.^)VT 

^yKyi^^jfy) T-^hy. 1,3-fx (4->''x^;1'T 
^y^y-JV'fy) r-fehy. 3.3'-;{?/w-K-/u-fx 

(7-i^'xf-;UTSy:?''7yy) . 3-T-t^;U-7-i^V^ 

;UT 5 y ^ y y . 3-x h ^ ;p-7->''y 
T 5 y ^-7 y y, 3-^y>^n^i^;*/L'7K— /u-t-x^^ 
5 y i!' y y , 3-^ h ^ >';>5r;l^*:x;p-7- ^''xf-^w 
r 5 y ^-7 y y . 3-x h ^ v'^;Wd^x;u-7->''x^;WT 
Sy:J'vyy. N-7x :z;U-N-xf-;UX y — /UT 5 

y. N-7x-;^>''x^'y-;^T5y. N-p-h yyus/xrj' 
y-yUTSy. N-^xxypxrJ'y— ;i/r$y, 4-^;i/* 
y y^^yvyxy y, 4->''yf-;wT5 yS-ESK-f vr 

7-h^yx^ 5rJ^V-;w, i-7x^;u-5-p<;W;<?rh-i. 
2, 3. 4-7^ h 7 V— 2-3t)Vfjy h'^yyf-TV— 
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2- (p-=J^^jurs.y:^^VfP) ^>'X:5r^-9-y-;u. 
(p-v-'^^/wr^y^^'j/p) h (1,2-d) ^rr 

'<.^x^df-tfy-;nrigf<s5KU-7-i 0 ommmzn 
L, 0. 1- 1 os*a?A>m 

[0069] :^mmcom^m^m^mi>zit. rmizm 

/W) -r- T5yt7°ae;U;<^^^>'V h^i'^-7>'. r- 

i^Tui^jU^i-JUi^yy^ N- (3-i^'Xh=^>';><^;Wi^'; 
;Wrnt;;W) X^'i^W S h\ N- C3- ( hUxh^i^v- 
U;U) Tat:;l'3 7^;PT5KBf. <yV7xy>'-3. 
3'-b'X (3-M)xh^£^v-U;l^) :7'ah';l^r5y7;?/l^ 
;K-;U-4.4'-i^';^';U.-K>^®e. '<>-fe':x-1.4-t'X (3-h 
ij X h df. i^i^ i; ;^ ) 7-n e;i^T 5 yit/fV:iii-fl^2, 5-=J 

[00701 ^nBM<mmtmmimmizi±. mm^zm 

^ttzMzBM-^m±m^mM^^ c t *^-c# ^ , 

N-x hoy i:fy x. z:,}Vr § > . p-tert-y^;W;if 

7xyf-Tv>. N-^xx/u-^-^f-yi^TSy. xf- 
U-yi^'rSyHSK, l,2->':?n's.dfHf yi^rS^HP 

i/Un-^Px— r^Pe^'TS^Hi^it, 2,6-i^'-tert- 
y-^/U-P-^^;U:7 X y-^P, 5-x hny-8-b Yu^i^ 
^yvy. l-^hnv-l-f-yh-zl-. 2-xhoy-i-f- 
y 1 — 2-x h o y-5- ( n-x-?^/u~n-x;p:7 7"n b 
)l-T5.y) 7iy— 7K N-xhoy-N-7iXyUbKn 
dfv-rS^'Ty^X'^AJS. N-xhny-N-7xX;l.b 

Ho^v'/i'TSvry^rX'^A*^. N-xhoy-N (i--^ 

y^;U) b h'a^£^/l^r5>'r>'^X'>AJg, b'X (4- 
b H n^r i^-3. 5-tert-yf-;W-7 x -fi'^ ^ y^ i^Hm 

-9-y-;Huig#:rf<''j-7- 1 0 ommmzfiL. o . o o 
[ 0 0 7 1 ] t^, ^WM<^mjm'ms^mimzii. 



u y a b*i^ >-i/ u 3 -/w /iti^if 'J ^df- i^xf - 1/ y y u 

ass) m<r>^i^u^^y^m^mmtimfhixh. 
[00721 ^wR<7)mmm^miM±. mut. x 

b°y3-:5' — , J^—a—?—, 7V— . 

xrv-u^if--m^^-ri>:fjm^j:ii\,z^ 

yyX {44^ y Vyp-btcJ:?.Jp^,Sg^. KSIS^i^r 
iftwiOie^^ix^. ii-^-yhT]^-V\,zi:ht\mmMf7i 
fgjgimtiS O^tXh 1 0 5miTifin^ LV^. 
c:<^iaSj&*8 0SUilTo^^{4, jg^ij&i+iJ-tc^^ 
-r, yy's-i?f^<7)^3!)i+^t:|g*iL=&vyc46, t-u^^ 

i^TA^-vit-^bi,zmmthzt><zi.^^vix. mL< 

TyAi--. 5 7-yni/xi?v'3>'. Xt^ /^n-^cO 

l^'iff i t < . l53K^ai: LTtiXx-/^N-*WS L 
[0073] Il3tf*, 3m*i^T:bni.*i\ Ci031^:e-^ 

bLxit^ wm^tix^^hy^v]yi^xh<7Mmj 
mtiumm. Vfi-m. stexru—js. mum. 

ct*^-c'#^, mm^ixhmmmtLxii. ym^iti-h 
U'^A, m^hMi'^A, y-fB?yh'j'^A, ry^- 

Tyii^commTJU:^ V x^;PT 5 y. i^'x^;kT 5 

hux^;wrs>. hUx:?y-;ursy^<o*« 

T5>'S, f-h7;^^;Wr>^^X'>Abh'o^i/h\ x 
h ^y^-'Ury^X'^Ab Kn^ v- H^cOH^Ty^rX 

[0074] mmk. u >'x?sic i ogt?f ^ tTV^3S«?g 

U >'XJKi: LT{4. ^g*. ^^'y-;P, x^ 
y-;t^, y7-oyNV-;i^^#?!Si^c(4ffl^-^i:)-frT 
fflv^-i. ^ i: i}<X^^. CL<7)X o iz txn^^tifzm^Jti 

0 KyX:t^^'^r-fUmfimm0.^<^^^^- yy^ji-A 
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[00 7 5] 
[00 7 6] 

r;i/:7^x-5X3'4'T\ N, N - ^-'^ f-;l^r-fe h T 5 K 
(DMAc) 37 0g. \:f^Ji^y26. 90s (0. 3 
4mol). 2. 2-b'X ( 3-r5y-4-bHa^ 
i/-7xC=.;U) -'v.=Jf9-7;l/::rD:ro^N*V6 1 . 5 3 g 
(0. 1 7mo 1 ) Sr^jS ( 2 5*0 "Cxg-^J^tf 

)V=J:>i^)V^-y-)V {DmUG) WAS^^ZA, 4' 

-^yfy s.—}Vx.—7')V-JA)VTf.:^WJP\2^^ K4 i . 
32g (0. 14mo 1 ) ?r>§^$-ii:fv:i>co$r. rSTo 
-hcfcOiSTLi^^, :i<7M. -b^N°5r;P7 7Xa{4i 5 
~2 0r<^*J§T}^aiU;t, 5i8iT(c:^LA:i^^(42 0 

[0077] JiSTiSIT**'^ 6 0-5J-r^J5i#iS«f^, Kim 



tCiE*7:5'/H§8. 89 g (0. 0 6mo 1 ) ^-gfeflP 
2 0~2 5°C-C1 OBtmmJmSL, ^'J-^-^iO 

^T5y*ss«<?)ioo%s-7:?/i^ (PA) mx'm± 

^-m&W.^9o'7hyyy 4~ (HPLC) X'T^mti> 
mW,i.z%]^-t^^ti)^X%h. Wik, ± 

mismi: 5 i.<r>mz-mmmTTmTL-^') 

^^ML. bKadfi^df'JrS H (SA-1 ) 

■ri#^>it/c*?'J-7-^r-:/f-o5:? hy (GBL) 3 
y^mim9 0 g&y^ 1 8 5 g*i-?-ii'eti^«§ix^;5f' 

T 4 8i^ra«^|gia^ife-r^ i: J: 0»S?$ix/iTieii 
^^MI49 5 0 0 ('■K'j;^f-^y8is:fl) X'h-ytz, 

[0079] 

[-(1:2 61 



[00 80] (niil — l 5 0OiI-^) 

( iS^ta^A^ u v-cT)-^^ ) 

[0081] ±ie:^tc:J: *)n^titz^mt. h'n^i^jK 
'JT5h'(SA-l) 1 0 0 gSr^il L^0-fe^^°57■;^ 
7^x^;^3(cAix. r-y^f^y^Vy (GBL) 4 
0 0s 2rjDi.T:i<" 'J v-SrS^M L, i^'^f-^P^Xi/^ 
'^^W h 0 . 6 3 g ^Mttz . ^-f /W^'^Xtzr 5 0 'C\,Z 
SniSL/i. Ciittc, S'Mr-T'^n^^hy (GBL) 
6 3. 3 0 g(c:2 yi^T:^— hx^;P;<:?^"J 
h21. 10g(0. 1 3 6^;U, d^'J^-tO^b Ho 
^v';l^»(7)4 0^r/U%tCffiS-r* ) 1 

'smt-^i'fxm'vtz, mT^T'ik. 5 0'azx2^mm 

5 ox:{t-c 2 4 I^SSie*S5-Jfif c: t J: 0 . s 
3ttt'-Kl>'<>'X3t4f-9-V-yWBir^f!|s ( P BN - 1 ) 

[0 0 8 2] HI tc. b Ho^i^;Kl>T5 K (SA-1) CO 
iH-NMRX'^^'h;K 4 0 0MHz DMS 
0-ci6) SrS^f , ia2{C!S3fe'tt^'>''<>X^=3r-9-^/- 
yHfilg{!tc (PBN-1 ) ®flicr)iH-NMR;?.'^^h;W 
(400MHz ^JK. DMSO-d6 ) Sr^-r. 0 
1. 02fttC. 6. 9~8. 1 ppmtCfctt&e-iJ'P 



m.=Fi.z^iX^tmm,^tih . 9. 6ppm#jfic7)b-:7 
«*®®<^*:#II^{=:!lflS$tt-S., 13~14p 
PTn#jfiiOb--^{±;K'J-7-±iiiOT5 K^-^tfc{tS 

[0083] ll2tcfcV^T{4. miliZt,iM^L^j:\-^5. 
6~5. 8ppm. 6. 0~6. 2 p pmcOfcf— 

-htb Ka=Jfi^j}<'';TS K ( SA-1 ) fctfOSJE^cJ: 
-5 T , b H 0=35. i; r 5 K07j<®?^<7)— SPtC 2 - V 
>'T:^- hxf-;P;^ ^' 7 U U- h <?)^ y i^r':^- h*3&« 

L/>: 2ffli07K#J!gi^l;-e^x-eailf a^iti. . 
[0084] ^hi,Z. m2t,Zit. 01tC<4fiR£L^rV^ 
9. 8-10. 0ppmc7)b*-^:**1?ltrS. ^iflti. 

^Li^'Oi^^ ym^iizanhmmw-^f-iz-mki^-^ l^* 

o^'fi^'-K'jr^ Ftc#A$ixXv^|>c:i:$riiiSt^v:, 

( mie^K^(r>n\ii-m ) ^^(.z. mm^^ ■^■:f^j)v 
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[ 0 0 8 5 ] v^t . ,®7&I4^ u '^yx^r^^f ■^v'-/H!iiB 

fi|s (PBN-1) lSJi§<Oi^'5jiLmmc:i3V%T. 
{i2, 2-fc-X ( 3-T5y-4-bKadfi^7a:- 
mx^ rihwicom o m LM^iiL^<7)ymmi 2 mx-h h . 

c: O 2 fiiOTKKS \,zn^ i: ^ 'J rJ' > 

[00 86] V^*. ^0jEL#{a4'-C\ Yiic7)7j<g?S*i 

ix^c^-^. ^«0SA$ (R) J4«T<?)^l-C3S$ixS. 
.rOBt, 0£YS2T-S)-I., 
^1 : (R) = (Y/2) X 1 00 

[00 87] Yc7)ffi{i^OiSt#^atf>tCt5lti.«A$tl. 

6 . 9 -8 . 1 p p mFac7)b--^S^€ ( .tf U 

i5^-S>)5-W. 5. 6~6. 2ppmraoe-:5'®^ 

fct:S^-^L7^^2{ic07j<*iS^^t3*^jEE-ri.) SrZi:^ 

5^2 : 14: Y=W : (Z/2) 

^3: ^A^ (R) = (7XZ/R) X 1 00 

{PB.n-1) m^t^rnxm^^^ht. 28. 0%^ 

^S. 0, fc Ko^i/;1f 'JTS H ( SA- 1 ) £7)^ 
7i<®?*i7) 2 8.0 ^^^} ivmifi"^ Ui^^y^-^ 

[0088] ( mtmrnm^fm^im ) ^ 

u '<.>'X:t^-i?-y-iHiig» ( p B N - 1) 100 M 

SSaP. l-7x^/U-1.2-raytyi;:t>'-2- (o-^i^ 

V^;U) 7j-^i^A6Magl?, Sb7-X^-hy2Sa 
gp, r-r^yrotVWhU^ H^i^>'7>-6M:aJ. 
N-^hayi>"7x-;i^r5yo. l*saiJ2:Jni.T, N- 
^^;i^-2-eQi; ^^2 3 ofifiastc^^i^-y:. v-x 

( P B N-Al ) 

[0089] 

[ mm 2 ] uttfiffl 1 <r> ( <-x;K 'J v--^^ ) t mm 



--K'JTS H (SA-1) 1 OOgSr^il l.ff)-^f^v~r)\^y 
=yXyXat,ZXil. r-~f^U'y'7W (GBL) 4 0 
Og^JP;tT;K'JV-^||?§»L, zyir^)V7.Xi;^^ 
t'- h 0 . 3 2 g$rjD>C7t. ^-f;U>'N'-^tC-C 5 0°Cl:jD 
iSL^, i^it, «"Mr-r-^n7^hy (GBL) 3 
1. 7 gt:2-^y vT-^-hx^/W^^^ 'JU~M 
0. 5 5g (0. 0 6 8^:;P. d^U V-COt h'D^i/;!^ 
«<7)2 0^;U%t:ffiS'ri>) Sr^fifL/ctcoSrl 5:»-*^ 
ItTSSTL^, iST*ITf^. 5 0X:tcT2l«^itif L 

O'CtcT 2 4 I^SKSiaiSrSrr C: t ICcfc I? , 
U'OX^df-y-y-yHtflgfils ( P BN - 2 ) <I 

<7)i:#, ' H-NMRX'^^i? h;l^Sra!J^L. Hffie5':3 J: 
0 . ^A^*» 12.3 5 i ^51*^*6/:: , 

[0090] ( mc^mmmM<^^ > «i ojSTttt 

U ^vX^^^^V—iVWm. (PBN-2) 100 fi» 
T-b7Xf-lxyi/>J=i-;Pi/;<:J'i?l) l/-h4 0 
Mgg, l-7x-;P-l.2-ro>'N°y>''^t::^-2- ( o-^y 

gp, r-T5yrt3e;phu>xh^i^i^7>'6a*gB. 

N-::ih-Dy v^i-zwrSVO. lMfiSB$riDi.-r. N- 
^^;U-2-ba'J h-y2 3 0fi*gpt;^M$-ti:. '7-X 
1^eD®3tttfSfli«Bg!|«!l ( PBN-A2 ) Sr»3t. 
[009 1] 

[|IMe^3] IIMI5IJ1C0 «-X;lt'Jv— ^fiic) hPl^ 
(SA-1 ) Sr#3t. 

(S3ta#A;KU^-fiO-&^) tf^biX^^^^bKodf 
;KUr5K (SA-1) 1 OOgSr^Ml L^0-fe>'^°77V^7 
7X7X3tcAix, r-7'f-n7:?hy (GBL) 4 0 

0 g ^jp jt T -7- $-ii?§w L . i^r^/uxxy 7 ^ 

U-hO. 4 7gS:JPi.7t. :t'f;I^>''<X{c:T 5 0'acJP 
iSL?^^. Z.i\XZ^ SiMr-7"^n7^hy (GBL) 4 
7. 5gtc2-'< y>'T^-hxf-;l'^:?^D^-M 
5. 83 g (0. 10 2^;W. M^)'7—<r)\:.Yu^i^1\' 
*£7)3 0t;U%lCffl^-t-S) SrMWtJticO^l 5^^;{>» 
{tT?rfL/^, jiST*l7f*. 5 0°C(cT2B#^j«ff L 
/c. 2i^^f^, <lcOSf5?S2:^:ty3SJ^J<3. 8H=ji§ 

O-Ctir 2 4^rBm^Sgi^$ri5fe^^ i: i O , iS7t1±'-K 
^}^VX^^^V-)Vwm^ ( P BN - 3 ) Sr#7"c. 

iH-NMRX^^'h;PSri!J^L, B(fld5^3J: 
0 , ^A$*^' 17.6 %^hh Z t i:mi)^ti, 

[0092] ( m^m^m^m<7)im ) z com^^ 

•J '^.yXit^-y-y— ;HulE#: ( P B N - 3 ) 10 OMA 
gptc. xh7Xf-lx'y:/»Jn-;Pi'';><:J'^'UU'-h40 
l-7x:=.;P-1.2-7'n>'N->'i^':t>'-2- ( o-'^y 
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ii--haV'JyjL~ji'T^yo. iftag|5S-jDi.T. n- 
p{^/p-2-fo'j b'>'2 3 om*aitc?§»$-i*-, V-X 
^<7)mmtmsiimmi ( p b n-a3 ) t:^%tz, 

[00 9 3] 

(SA-i) ^mz, 

tHOT^Y (SA-1) 1 00 gSr^»l L<:o-feyN'5r;U7 
7X7X3tcAix, r-r^n^iJ' hy <GB L) 4 0 

l^-hO. 5 5g2:jD;t3t, JW^XizX 5 0'CI,zM 

5. 4 s{c:2— f V>'r^-hxf-;Uj><:J'^'JP-M 

8. 13g(0. 1 1 7^;^, 7KU-7-c?)b h'o^i^;!^ 

ftTfSTtTt:. ?ST*ITf*. 5 OrtT 2l^^JS#t 
/c, 2i^Hf^, Clc7)SJt57gSr'f;fy3cM*3. SLtcvig 

0 °CtcT 2 4 B#S*^l2M$r 5fet-<I t J: 0 . iS^ttt'-K 
'J<yX3j-dfHfV_;H(rigf!|5 (PBN-4) CI 

K> , «A^}{)^ 2 2.3 %T'S) -I. .1 i: ^il , 

[0094] ( m^m^mfmcojm ) c com^itTti 

U '"^yX^r^f -9-V-;H5gg#: (PBN-4) lOOM 
mz. y- h y ^' >J 3 r?- U h 4 0 

N-^ h o y V 7 X -;wr 5 y 0 . 1 MMM^Ui-X , n- 

;<f-;U-2-b-D!J Ky 2 3 0Mg|5{Cj§M$-y:. V-X 
1*i?)JS3t14^liiafi&!|«! ( P B N-A4 ) ^%tz. 
[009 5] 

[ mm 5 ] mm 1 c^-xtk u -^eg ) i: 

OMf^^JfiL. Its. IS^iiff^^^tKn^v'df'JrS 1^ 

(SA-1) ^%tz. 

( S3fe^A'-K U ^-o-^)^ ) it t K a Jf- 

*?Ur5K (SA-1) 1 0 0 g$-^il L co-fey 
yX'yXaizXtl. r-^^o^^ hy ( GB L) 4 0 
OgSrjD;e.-C;KU-7-S:S^J»L. i^'T'f-yWXXS/^'^ 
l — hO. 7 9g$rJn;iJt. :t^;WN'XtCT 5 OrtCjP 
iSL-t. .lilt, SiMr-7'^c7^:;'hy (GBL) 7 

9. 1 gl,Z2-^ Vi^T-r~haii'j\^:>i-}>:PVU—h2 
5. 91g(0. 1 6 7^;l'. d^y-7-C0tb'C7dfi^;l^ 
Sc05 0^:;U%{cffl^-r-S) Sr^ML/ctcOa: 1 5 5)-7?)> 
{tT?®TUc. jgT*ITf^, 5 0°ac-C2B§rafir#L 



0 'CICT 2 4 =t 0 , 

U '<.yx'5j-dE.H^y-_;Hff|gfi|s { p B N - 5 ) $r#^^, 

0 . ^A^**4 3 . 7 Sit S:5i*^^^, 
[0096] (iS7^^Jltffl^!}l3^^^S) i(7)!S3fci4'tf 
•J ^yX^^-<;-y'-;HiilE#: (PBN-5) 100*4 

V^;P) ^^i-A6*»gP, 5t^-X>hy2M: 

r-rsyrofcvwh'jy h^ri^>'7y6ftigi5. 

N-nhoVi;7x^;l'T5yO. lMgPS:jDi.T, N- 
>i f-;U-2-fo 'J K y 2 3 0 M^ic^M^-tir, V-X 
( P B N-A5 ) 5r#fc, 

[0097] 

[||l5fe^J6 1 «-X,-KU V— &^) HifeM 1 C7) C^- 

T-S)-S>il*7^;UK5:y:J'yx;U7^:=.;l^^'n7'f H6. 
87g(0. 06mol) tC^LT. f!;$/y4. 7 
5g(0. 0 6mo 1 ) S:;?<:^'yx;^-;^r:.;^^'a^■Y F 
laAB^tcgsJrrSiiilili'Mi, HJfe^Jio (^-x*r'j 

1 0 0%^ rJ'yx/u*;^;!^ (MS) mX'ii±^tifz, n 

latSr-^Wt Ha^^fi^^KUTS K (SA-2) Sr# 
Cic7>t#, fi4T%t}H^»(i9 30 0 (.-KUXf-l^ 

[0098] (iS^t^^A^U -e-co-^^) ±iaic J; 
0. #^>ix:tl£i^bFaJfi^dt'JT5 H (SA-2) 1 

0 0 gS-^Ml L«o-feM°7 7';U7 7X^xa(cAn, r 
-T'f-O^^hy (GBL) 4 00g^}!lPxTd^'JV— 
^SSSJBL, >''rf-;l'XXi^'7'>P-bO. 5 5g5:JP 
;c/c. it^}W^X\,zX5 0X^izMl,ti. ZtHZ^ 
r-ri-ay-^hy (GBL) 55. 51sl>Z2-^V 
>-r:h-Fxf-;P;<^5'^"JP-M 8. 50g(0. 1 

1 9^/1', O^b Ko^i^^WSOS 5^/L'%tC 
ffi^^l.) ^iiWL^^^cO^l 5^*4tT>STL^. }g 
T*^7f^, 5 0<'CtcT4BtraMf¥Li^c, 4^^f^, Zco 

Rmm^^^y^m^3. suzmrL. ^co^vrta^ 
^.-Ku ^^tfcm. 5 ortcT 2 4H#ia* 

;UBij|g#c ( PBN-6 ) Sr#/c, Z<Dt^. »H-NM 

[0099] mymmf^mmi^i^m) zcrtrnmcr^ 

'J ^yX^^^Y-jUmmi^ (PBN-6) 100fi4 
mz. xb7Xf-i^y7''Jn-;p>'';)<:J'^ 1; i^— h4 0 
MSP. l-7x-;P-l.2-rnyN*y>'':ty-2- (o-^y 
V-Y;U) ^i-^>-u£.6Mgp. Sb5-X^Fy2a4 
gp, r-;<^'i5"Jn^S/7-ob;UhUxFJrv-i^7y6 
a»gP, N-:=. F n y 7 X ^yPT 5 y 0 . l MSPSr Jd 
X.T , N-^ ^;u-2-bn 'J H y 2 3 oaiSPtc^w $ 
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toiool 

X'hi>MA<.y ^fUWti p - h yl-x o 7 -< 

K15.25g(0. OSmol) t^HLT. tf'Ji^' 
y6. 3 3g (0 . OSmo 1 ) S-p- h;WX>-X;U:^ 

rf^'J-7-5|5^** 1 0 0%P - h;PJ:>'j:<.;P*z:;w ( T 

TSK (sA-3) ic7)t^, ai^fejii-^a 

[0101] ( JS3l^A^ U v-iO^^ ) ±iet= i 

0. ^^.it^vlieiSt Ha^i/;KyT5 K (SA-3) 1 
OOgSr^ai Lco-te/N°^7Vl^77X7X3tAti., r 
-:rf-n7^' h>' (GBL) AOO s^Mx.X^^J'?- 

x.fz. :t-f;u-^N'xtcT5 0'CtcfiniaLfc, zixt,z. giM 
r-7"^n7^' h>' (GBL) 53. 07g{c2--^y 
v'T-t-hx^yU^^'^'UU-M 7. 69g(0. 1 
1 4^;'!^, C7):^t Ka^i^;US<50 3 5^:;U%lc: 

ffiS-t-i)) t:mmLtzi,(r>i 1 5^^*SfC?iaTL/i. iS 
T*ITf*, 5 0°CtCT4BtHit#L^v:, 4l^raf*, 

/HalBi*: (PEN- 7) Sr^#^"c. ClcDh^, iH-NM 

[0102] (mmm^^micr)^) ^comdtmi 

<y Xjr^-9-y-;USyig#: (PBN-7) lOOMt 
7'h^x^l/>'^^)Jil-;Ui;;>t:J':^Ul^— h4 0 
MSP, \-y 3i—lV-\,2-TU^'^y=J:^>-2- ( o-'<.>' 
y-f;P) 5l-^i^A6M:^, 5fc7-X^hy2*» 

N--hoV>?7x-;l'r5V0. IfiMSP^JP 
;tT. N-^^;W2-h'o y h'>2 3 Ofi»gI5tC}§{5¥§ 
•ti:, y::iX*l;OS3t14^1iiffl^!}!!g ( P B N-A7 ) 2rf# 

[0 103] 

•c^>-g.ii7j<7 ^';p®$r 5 -y^P^;W-y- 2 . 3 - 

;U;K>'1NR**S!I1 9. 70 g (0. 12mol)tC^ 
LT, b"';i^>9. 50g(0. 12mol)^5-y 
;W--K/U^-.y- 2.3- >'';</;Ud<>'Kil*1^$rSAB$t::^ 
jDf-&^i:Ul^h{±, USSfi^liO ('<.-X;Ki;v— ^«) 
t |5l«<0Mf^S:^T 3 C: t ;tf J v-*!^** 1 0 0 % ^ 



/Ui^/U^^^S? (NB) ST-t*ih$ix^c, Ig^^;^ 
c7)t Ko^v,-K«JrS K (SA-4) a:f#3t. CLOi: 
# . 10 5 0 0 (^K'JX^U:^^ 

<B) 

[0104] ( iS^K^^A^ 'J v-co-^^ ) ±IEt: i 
0, %t:>fLtzmM^Yu^i^iti^jr5.V (SA-4) 1 
0 0 gSrSai L<?D-fe>''?57';U77X^xatcAix. r 
-^r^u^^Vy (GBL) 4 OOgSrJnxT'-K'J V- 
?rS?fML. v7'f-;UXXi/'7'^l'-hO. 5 4sS:Jn 

Ltz. ^^/u^'N'xicTso-ctcjDiSL^c. cintc. S'M 

r-rf-n7^'h>' (GBL) 5 3. 90gtC2->fy 
i^T■:^-^X^;^;><^^'J^—M 7. 97 s (0. 1 
1 e^)V. *rU-7— iO:i:b HaJrv-;PS(?)3 5^:;U%tc; 

ffls-fi.) mmLfzi:,<nii 3m-nxmTLtz. m 
RjE?RS-f ^y3cm*3. 8L(c?rrL, -e^^i^wai-r 

.S ;K U V- ^ ^J-SI, L-^^^. 5 0 "Ctt 2 4 B#^K 
SHaiSrSfi-rittJ:^, ®3ett4^U'<>yX^df-9-y- 
/Hfffigf* ( PBN-8) 'H-NM 

[0105] {mm.mmmim<n^) :i<r>m^y^ 

^)^yX:^^^V-)Vmmw ( P B N - 8 ) 10 0«i 
g|5tw, f-h9xf-lx>':/U:3-/Ui^";<^'^U 1^-1-4 0 
aagf, l-7ir^;P-l.2-rn^N':^i^'^>'-2- (o-^y 
V-f/^) :t^i'A6S«gP, 5t5-X^b>'21t* 
gP, r-^:5'^Un^>-7'obVl'h'Jxhdri.^v'9y6 
asgp. N-Jihays/^x-yt'TS vo. iMiaJSrJp 

. N-.X ^;I^2- b'n U H >- 2 3 0 fiig|I(C?§M $ 
-fr, ^-X*^<^jS55ttt®liiffl^!fi5 ( P B N-A8 ) 
it. 

[0 106] 

immm9 ] e^-x^-tf j a-eJc;) ussfiai i <r> «- 
x--ffy-?— ^^) lets I ^r. fflv^^jKU-T-Tfeai^iau 

X'ht^7^y'5^}vmi:*k7\<.^)v^)vm.i 3. 6 9 g 

(0. 1 2mo 1 ) tC^SLT, bUi^'yg . 50g 
(0. 1 2 mo 1 ) Srli*^';^^;l^K€ri5AB#tcgs!)Df 

5 C: i: -C. U 1 0 0 %iS;^<^ 

^UtJ'/H? (GL) £Tf=f±$ix;t, |gji^-^<7)t 
Ya^i^:tiVTS. ¥ ( SA-5 ) Z<7)t^. M 

«T1^4H^a{i9 7 0 0 (;K»JX^^>'J^g:«I) Tfco 

[0107] (js^^^a^Adf u ^-c?)-&f£) ±ietci 

f#^>ii^|ia!ibKa^i^d^'JT5 H (SA-5) 1 
0 0gSr^filLC0-fev\*5r^U77X7XrJtcAix, r 
-r^o^^hy (GBL) 4 00 gSrjD-tT^'y-r- 
^SJifilL. =jy^/UXXi^^^\y-hO. 5 5g^JP 
x.tz, 3^'^;^>'^'x^cT5 0•Cfc:j!IDaLit. ztnz^ %m 

T-ri-X37^hy (GBL) 55. 52gtC2-'fy 
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v-r-t— hx^/U^^-^^Kl^-M 8. 51g(0. 1 

Kmm^^ ^y^m^ks. auzmTt. ^(Tymmm-t 

yHiflg^s (PBN-9) ^ntz. :ic^tt. iH-NM 

Rx^i^hfi-irm^L. Hfries^sio. mxmijn s. 

0%-C'3!>l>^i:?:5i*^/::. 

1 0 1 0 8 3 m^&i!imsm<rnm ) c:«o!S3ttt'i? 

'J <y X:t^H?-y-;HulEf4: (PBN-9) 100a* 
mz. xb7Xf-U->^i/yrJ-;Ui/'^:$'^'U^— h4 0 
Mgp, l-7x:^;U-l,2-ra>'\°>'i^'5!->'-2- (o-Ky 
V^/W) :t^>'A6SSai. 5t7-XyhV2fiS 

a«SR. N--hay>''7x-;wr5yo. ifci^Srjp 

'7:::;^:|^<?)jS3fctt^liiM^!fe (PBN-A9) 
[0109] 

immm 1 0 3 ( '^-^^.-ku mmm icr> 

mX'^hmAiyi^Jl-mt:'J iter t-y^^JU) Vij- 
if-A— h39. 29g(0. 18mol) Ic^-f SCI 

filf^^ltd .-KU -7-515^*^9 8 . 5%t e r t 

-7'h^i';^;L';n-;p (Hoc) aT•^^±§i^f^. » 
SS, ^iSSr^^Oh Hodfi^'-KUrS H (SA-6) ^# 
tz, :L<r>iL%^ 10 6 0 0 ( 

[0110] (iS3\sa^A^u v-cT)-^^) ±iatcj; 

0, ^#4.i^/^IE^^t Fn^£^;ff'JT5 H (SA-6) 1 

0 0g?:^»l L<7)-fe-'>?93r';W7^;^9X3i:A*i. r 
-yf-Q^^by (GBL) 4 00 gSrSDi-T^KDv- 
SrSr^ML. i^'y^/PXXi^'^'^l/- h 0 . 5 5 g SrJp 
i-^vT, ^-fyi^AxtcTSO'ClcJnSL/::.. date. 
r-r^O^^^hV (GBL) 55. 52gt:2-'fy 
>'r:^-^xf-;^p(^;7>J^—M 8. 51g(0. 1 

1 9^:;U, ^-'Jv-O^b KD^vyUfiCD3 5^:;l^%tC 

TI^Tf^. 5 0X:t;T4^}S#L:t. 41^1^1^, Z.cr> 

hifs^)-7--k%m. ac?ft/if^, 5 0'Ct;-C2 4B$^^ 
3g|g^^SS-rc t J: 0 , i®7t'tt^U'<yX^df-9-y_ 
^WfriBft: (PBN-10) S-ffJt. ClcOt^. iH-N 

7. 9%X'hh:ib^mti-^fz. 

[0111] km:!m'mmM<r>^) ^(nrnmif^ 

^i^yX^^^V—)Vmm (PBN-10) 100* 



xh5x^^yi/"Ja-;W>'V^i7'Jl^-h4 
Oa»gP. l-7x— ;W-t.2-TC7>'N°y>'':t>--2- (o-< 
>V-f;U) Jr^i^A6M*S5. 5b9-X:>-hy2fia 

r-^^^'Jodf i^rDb/ubyxh^£/i^7y6 

r , N-^ ^;l/-2- t'n U K > 2 3 0 aiggtcif M $ 
■fr, V-X^^<0iS3tttffljit«fi£!|«!l (PBN-Al 0) Srf# 

[0112] 

[USS^Jl 1 ] ('^-X.-KUV— ^^) *S£M1<7) (< 

(SA-7) d<7)i:#, mm.^^'f-mtxQ 

300 (.-K'jx^^ygi^ffi) ■C*>o3t. 
[0113] (!S7\i«»A;K'J^-iO-^«) itetJ: 
0. »<b^l/^s:?^bKo^ri^^'jr5H (SA-7) 1 

0 0 gSr^*l L<0-fe>'N*9://l'7 9x^xntcAfi> r 
-yf-a^^hy (GBL) 400gS:jD;tT--KU-7- 
trUjgPt. v'y^yPXXi^^'^'l^— hO. 5 5gSrJD 

J^->^;^y^'x^cT5 0'C^^J^^aL;t. ^ixtc, S'M 
r-r^n7^h>' (GBL) 5 5. 52gtC2->fy 
i^Tih-hxf-;P^^'^"JU'-M 8. 51g(0. 1 

1 9^/W. O^b h'O^i/;W*tf03 5^:;W%{: 

^mm\^fz%i<ri^\3^-h^\'fxm'Y\^fz. m 

TWT^. 5 0'acT4iefg|^L^, 41^131^. CIO 

RjS:>7KSr'f^y3S^7K3. 8Ll=f®Tt, 
^ ;K U V- ^^^M. gfevt L^^m, 5 0 TCtCT 2 4 
Sie^^M-fi i: J: 0 , 'J ^yX^^f l^y- 

(PBN-1 1) IH-N 

8. 6%T'*SCt$-5i*^>^^. ^c/iL, Vi^T^— 

V>'Ti—hJi^)U^-$^i!''J\y~htKmLX. 
PTSS-^^cfrLT, ^^^"J/l^*»^A$ix^^?^t:^o 
TV^i,, j;o-C. ±ie. ^A^twti. 5|^tc^A$tt7t 

2 - y ^-T-J — hx^;U^ ^ U h i: T 
5yS*^'RmL;^cJ^ (UA) X'm±$tiX\^?>, 

[0114] im^mmm^mcni^m) z(r>m^^ 

VOX:^^V-'/~f\^mfim (PBN-11) looa 
mmz. 7=-h^X^U-y^^>j3I-/Uj/;><^i7UL'-h 
(4 EG) 4 0MigP. l-7xCl;^-l,2-Xo>'^•>'>?^ 
y-2- (o-<yy'f;U) ;tdri^A6Mgi5, 5b5-X 
yhy2fifil», r-p<:J'^'Jade-i^7*ne;l^h«Jxh 
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